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F
 or a semi-continuous aluminum casting process, it is
 essential to supply high quality aluminum alloy ingot
without internal and outside defects. The use of
electromagnetic fields to control the size and shape of grains
has become one of the most promising methods [1-5] in many
engineering applications and tends to be widespread in
industries. The application of electromagnetic casting (EMC)
technique for improving products quality has attracted a great
deal of attention in recent years, and considerable
developments have been achieved. However, the traditional
EMC always requires elaborate processing control and
expensive devices. In addition to EMC process, low frequency
electromagnetic casting (LFEC) [6-13], which is simple and
efficient, has been developed in the laboratory with the
frequency lower than that in the casting, refining and
electromagnetic process (CREM), which was put forward by
Vives[14-15] to refine structures and improve the surface quality of
ingots.
The mould is important in the casting process, especially in the
low-frequency electromagnetic casting process. A well-designed
mould can provide enough magnetic flux density and magnetic
body force with less current value, which make the coil server
long. Based on the demand for the mould for the LFEC, one-
strand LFEC model was built and the magnetic flux density and
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magnetic body force in the molten aluminum were computed by
using the commercial package ANSYS which is based on the
finite element method (FEM). The effects of different mould
external part material on the magnetic flux density and magnetic
body force in the molten aluminum were discussed. One-strand
low frequency electromagnetic casting 6063 aluminum alloy
experiment was conducted in the laboratory. The effect of mould
outer part material on surface quality, microstructure under the
low frequency electromagnetic field was systematically studied.
1 Mathematical model establishment
1.1 Low frequency electromagnetic casting
Figure 1 shows the sketch of the LFEC process. The mould
consists of three parts, an inner, an outer and a graphite part. The
coil is situated in the place surrounded by the inner, outer and
graphite parts. The graphite mould contacts the molten aluminum
directly. During steady LFEC process molten aluminum is
gradually supplied from top and solid aluminum ingot is gradually
withdrawn from bottom. The air/liquid aluminum and liquid/solid
aluminum interface shapes keep the same. Electro-magnetic flux
force exerts on the liquid aluminum and improves the quality of
ingot. In order to investigate the effect of mould outer part material
on ingot quality, two moulds were made. One mould outer part
was made from austenitic stainless steel and its relative
permeability is 1. The other mould outer part was made from A3
steel and its relative permeability is 1 000.
1.2 Mathematical model
The mathematical model is to model the most important area
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Fig.1 Mould structure and principal of LFEC
in the low frequency electromagnetic casting process: the eddy
current region Ω1 full of the conducting media and containing
molten aluminum, mould and graphite, and free of eddy current
area Ω2: cooling water, air and coil area.
Electromagnetic field is depicted by the magnetic vector
potential A as well as the electric scalar potential V, the field
vectors are obtained from the potentials as:
in Ω2
In these equations, B is magnetic flux density, E is strength of
electric field, t is time,  v=1/µ is magnetic  reluctivity, µ is
magnetic conductivity, Js is current density in induction coil.
The boundary condition is: at the boundary of Ω1 and Ω2 area,
where  n is outer vector normal on the corresponding surface,
and the subscripts 1 and 2 refer to quantities in the regions Ω1
and Ω2, respectively.  v1, v2, are magnetic reluctivities  of Ω1
and Ω2 respectively. Magnetic line parallel boundary condition
and vertical boundary condition are expressed through the
following equations
Therefore software, ANSYS package, is used to solve the
mathematical equations. The ANSYS uses a combination of
vector and scalar potential to compute electromagnetic field.
Figure 2 shows the elements used for the model. In order to
show the details of the elements, the elements of the air around
the device are not given in Fig.2. Hexahedral elements were
used for describing objects except for outside air and inner water.
Outside air and inner water were built up by tetrahedral elements.
The structure of the elements at the beginning of a simulation is
seen from Fig.2. There are 40567 elements and 79536 nodes in
the finite element model. Tables 1 and 2 give the parameters
used for the computation of electromagnetic field.
Fig.2 Corresponding meshes of ingot, coil, and mold
The magnetic vector potential at the outer face of air, which is
around the model, is set as zero.
1.3 Numerical calculation
The above mathematical model is very complicated and it is
impossible to obtain analytical solution for the modeled area.
According to Maxwell’s equations, in the eddy current region Ω1
(11)
(10)
Table 1 Parameters for the computation of
             electromagnetic field
4.0 107
7.14 105
1.0 106
0
1.0 103
1.1 107
Materials
Molten aluminum
Austenitic stainless steel
Graphite
Air (water)
A3 steel
Solid aluminum
Relative permeability
1.0
1.0
1.0
1.0
1 000
1.0
Conductivity
Table 2 Parameters for simulation diameter of ingot
Diameter of ingot
0.174 m
Coil turns
80
Current
120 A
Frequency
15 Hz
Load applied conditions: In the computation process, the
section of coil is loaded with current density j, which is
determined by current, coil number and section area.
(6)
(7)
(8)
(9)
(1)
(2)
(3)
(4)
(5)
Mould
outer
part
Water
Graphite
Air
Hot top
Mould inner part
Cooling water
for coil
Second cooling zone water
Coil
Liquid Al
Solid AlCHINA FOUNDRY Nov. 2006
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Fig. 3 Comparison between measured (solid triangle)
          and simulated (hollowed circle) magnetic flux
          density at radius direction  at the middle of the
          coil in height without load
Fig. 4 Calculated distribution of magnetic flux
          density in axial section of the aluminum
          with different mould outer part materials
2 Validation of the model
Before using the model an experiment was conducted to check
validation of the model. In the experiment without load (without
cast ingot), 120 A and 15 Hz current were used. Magnetic flux
density in the radius direction at the middle of coil in height was
measured at three different positions (as for in the edge, middle
and center of aluminum) using the 5080 Gauss meter made by
Bell Corp. Figure 3 shows the comparison of calculated (hollowed
circle) and measured (solid triangle) magnetic flux density for the
mould outer part made from A3 steel. It is shown that there are
good agreements between calculated and experimental data for
the condition without load (without cast ingot). Although the good
agreement was checked without cast ingot, it is believed that the
model is valid for the condition during cast ingot to analyze
distribution of the magnetic flux density in the low frequency
electromagnetic casting process.
3 Model calculated results analysis
   and discussion
3.1 Effect of mould outer part material on
      magnetic flux density
Figure 4 shows the model calculated magnetic flux density
distribution in the molten aluminium in the axial section with
outer mould made from austenitic stainless steel (a) and A3 steel
(b) respectively. It is seen that for the mould outer part made
from A3 steel, the magnetic flux density maximum is 0.054 Tesla
on the surface of liquid aluminum. For the mould outer part made
from austenitic stainless steel, the magnetic flux density maximum
is 0.04275 Tesla. From the center to the edge of the melt
aluminum, the magnetic flux density is increased about 26% for
the mould outer part material made from A3 steel.
When the magnetic flux density generated in the coil penetrates
the liquid aluminum, it meets the electromagnetic resistance in
the high conductivity liquid aluminum as result of induced eddy
currents. These induced eddy currents create its own magnetic
flux density to prevent the penetration of primary magnetic flux
density into the liquid aluminum. The magnetic flux density tries
to concentrate at the area near to the surface of the liquid
aluminum. The higher the conductivity of the melt is, the less
magnetic flux density penetrates into the melt and the higher
concentration of magnetic flux density at the area near to the
surface of the melt is.
As we know, the magnetic flux generated by the coils exists in
the coil inner part and the air as well. The magnetic flux has
priority going through the higher relative permeability material.
When the mould outer part is made from A3 steel, owing to its
high relative permeability, the magnetic flux dissipated in the air
surrounding coils will be absorbed and put back into liquid
aluminum through the mould outer part. When the mould outer
part is made from Austenitic stainless steel, which has no magnetic
property and whose relative permeability is equal to that of air,
so the magnetic flux dissipated in the air will not be changed.
The mould outer part made from soft magnetic material such as
A3 steel can improve the magnetic flux density in the melt
aluminum.
3.2 Effect of mould outer part material on
      magnetic body force
Electromagnetic force F is vector sum of FX, Fy and Fz. Its unit is
Newton, represents the integral value of volume density of
electromagnetic force in element. In fact, there are so many
elements of different size in a model, so the absolute value of
electromagnetic force acted on different size element can not show
the actual effect. So the electromagnetic force must be transformed
into electromagnetic body force. Electromagnetic body force is
the key parameter to explain the essence of function of low
frequency electromagnetic field. Its unit is Newton/m3.
Electromagnetic body force distributions in the axial section are
presented in Fig.5.
As seen from Fig. 5, all the electromagnetic body forces in the
aluminum are perpendicular to the surface and point to the inner
of ingot, and attenuate rapidly towards center of ingot. When the
mould outer part is made from A3 steel, the maximum magnetic
body force is 7 001.1 N/m3 on the surface of liquid aluminum
and the minimum magnetic body force is 0.403 92 N/m3 in the
center of liquid aluminum. When the mould outer part is made
from austenitic stainless steel, the maximum magnetic flux density
(a) Austenitic stainless steel                    (b) A3 steel
A=0
B=.00225
C=.0045
D=.00675
E=.009
F=.01125
G=.0135
H=.01575
I=.018
J=.02025
K=.0225
L=.02475
M=.027
N=.02925
O=.0315
P=.03375
Q=.036
R=.03825
S=.0405
T=.04275
Unit:T
side                    center side                    center
Unit:T
A=0
B=.002842
C=.005684
D=.008526
E=.011368
F=.014211
G=.017053
H=.019895
I=.022737
J=.025579
K=.028421
L=.031263
M=.034105
N=.036947
O=.039789
P=.042632
Q=.045474
R=.048316
S=.051158
T=.054
a bVol.3 No.4 Research & Development
291
Fig. 5 Calculated distribution of magnetic body force in
          axis section of aluminium with different mould
          outer part materials
(a) austenitic stainless steel             (b) A3 steel
is 5 034.8 N/m3 and the minimum is 0.176 87 N/m3. The radial
component of the electromagnetic body force shows a maximum
corresponding to the position in the middle of the coil in height,
which reduces the pressure between liquid aluminum and graphite
mould and improves the ingot surface quality. The magnitude of
the axial components of the force is generally low but becomes
significant because the fluid convection is characterized by two
toroidal vortices rotating in opposite directions, which stirs the
aluminum melt and improves the ingot inner quality. Therefore
mould outer part made from A3 steel not only increases magnetic
flux density but also enhances the magnetic body force in the melt
aluminum.
in the aluminum for the mould outer part made from A3 steel is
larger than that for the mould outer part made from austenitic
stainless steel. Also the electromagnetic pressure and contact line
height between liquid aluminum and graphite mould for the mould
outer part made from A3 steel are less than that for the mould
4 Effect of mould outer part material
   on ingot quality under low frequency
   electromagnetic casting
Ingots of 6063 aluminum alloy were cast without or with
electromagnetic field using different mould outer part materials to
study the effects of mould outer part material on ingot quality. The
mould assembly has a graphite mould with inside diameter of 176
mm and 80 turns coil located within the mould external part. The
cast ingots have diameter of 174 mm due to metal contraction.
Frequency of 15 Hz and current value of 120 A were used during
casting. The casting temperature of aluminum was 710 and
casting speed was 140 mm/min. The ingot surfaces and the
specimens taken from the center of ingots were examined.
4.1 Effect of mould outer part material on ingot
      surface
Figure 6 shows a comparison of surface quality of ingots made
under different conditions. Figure 6 (a) is the surface of ingot
without electromagnetic field and Figures 6 (b) and 6 (c) are the
surface of ingots with different mould outer part materials under
low frequency electromagnetic field. As seen from Fig 6, surfaces
of ingots cast under electromagnetic field are smoother than ingot
surface without electromagnetic field. The surface of ingot with
mould outer part made from A3 steel is better than that of ingot
with mould outer part made from austenitic stainless steel. The
reason is that the radial component of electromagnetic body force
The Lorentz force density consists of two parts. The second part
is the radial component which is a potential force balanced by the
static pressure of the melt, results in a convex liquid surface and
reduces the height of contact line and the pressure between the
liquid aluminum and the mould. The reduced contact line height
and pressure between the melt and the mould results in the decreased
primary cooling density which makes the solidification shell form
at a lower position and improves the ingot surface.
4.2 Effect of mould outer part material on ingot
      inner quality
The first part of equation (12) is an axial component which results
in a forced convection in the liquid aluminum. Therefore, the ideal
flow pattern in the melt will be achieved when the overheated melt
is driven from center region of liquid aluminum to outer region
and the depth of melt pool is decreased. Electromagnetic forced
convection can break solidified dendrites, carry the detached
dendrite segments into the melt, promote the heterogeneous
nucleation, broaden the mushy zone, reduce segregation and
decrease the depth of melt sump and temperature gradient. All these
effects significantly refine and improve solidification
microstructure.
Figure 7 (a) shows a coarser and no-uniformly distributed ingot
microstructure for the condition without electromagnetic field.
Figures 7 (b) and 7 (c) are the microstructures of ingots with
different mould outer part material under low frequency
electromagnetic casting. As seen from Fig. 7, the microstructures
(12)
Fig.6 Comparison of surface quality under different
          conditions
(a) (b) (c)
(a) without electromagnetic field, (b) mould outer part made from
austenitic stainless steel, (c) mould outer part made from A3 steel
outer part made from austenitic stainless steel. All these two
functions improve the ingot surface quality.
Under the effect of the periodical current, the inductor generates
a variable magnetic field in the melt, which, in turn, gives rises to
an induced current, so the liquid aluminum is subject to the
electromagnetic body force caused by the interaction of the eddy
current and the magnetic flux density. According to the electrical
magnetic theory, the Lorentz force density is expressed as
following:
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of ingot with LEFC are finer and more uniformly distributed than
that without low frequency electromagnetic field. The
microstructure of ingot with mould outer part made from A3 steel
is finer and more uniformly distributed than that obtained with
mould outer part made from austenitic stainless steel. This is because
the axial component of electromagnetic body force in the aluminum
melt with mould outer part made from A3 steel is larger, see Fig.4,
and the forced convection and confined effect of Lorentz force are
stronger than that with mould outer part made from austenitic steel.
5 Conclusions
(1) Magnetic flux density and the electromagnetic body force in
the melt aluminum are more strengthened with the mould outer
part made from A3 steel than that with the mould outer part made
from austenitic stainless steel.
(2) The surface of ingot cast under low-frequency electromagnetic
field is smooth and has no exudation and cold shut defects, and the
as-cast microstructure consists of fine, uniformly distributed
equiaxed grains. The microstructure and surface quality of ingot
with mould outer part material made from A3 steel are better than
that of ingot with mould outer part made from austenitic stainless
steel.
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A
 s a structural material, magnesium alloys possess many
advantages when applied to automobile, aviation and
space-flight manufacture industries due to their excellent
physical and mechanical properties such as low density, high
strength/weight ratio, good ductility and castability [1-2].
However, the high chemical reactivity or flammability of
magnesium melt in atmosphere is a critical disadvantage,
resulting in difficulty during liquid forming process. So, the
development of casting process for magnesium alloys has been
slower than that for aluminum alloys, iron and steel.
Various die-casting processes are the major methods that
produce 90% of magnesium alloy castings currently [3-5]. Only
a few of magnesium alloy parts are so far produced by sand
casting or low-pressure casting. Although die-casting process
has many advantages over other processes, such as high
productivity and high dimensional precision, the die casting
parts produced by the process cannot be heat-treated to
strengthen because there is much micro-porosity under the skin
of the castings. So the die casting parts usually are not used as
load sustaining components.
Expendable Pattern Casting (EPC) is a process for forming
near net shape castings and can offer significant advantages
in economical savings over traditional green sand process, such
as remarkable cost reduction from casting cleaning and
finishing operations because of no binder in molding sand and
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no parting line or no draft on castings, and relatively simple
shakeout or sand treatment system. Furthermore, it has more
flexibility in casting design, tighter dimensional tolerances and
complex geometries, higher surface finishing. Therefore, it is
regarded as “casting process for the 21st century”, and is
rapidly gaining popularity in foundry industry [6-7].
The experimental research primarily verifies that EPC
process is suitable and favorable for producing magnesium
alloy castings. In addition to the characteristics of accurate
geometric formation by EPC, there are still following unique
merits[8-10]: (1) Within the pouring temperature range for
magnesium alloys, EPS (expanded polystyrene) pattern is
decompounded into the mixture gas such as hydrocarbon (alkyl
and allyl), benzene, cinnamene, and the gas would protect
magnesium melt from oxidation and inflammation to a limited
extent. (2) The dry sand and vacuum are applied to molding,
so the contact between magnesium alloy melt and moisture is
significantly reduced; as a result, the relevant casting defects
can be greatly overcome. (3) Compared with die casting
process which is widely adopted presently, the investment cost
of EPC process is much lower, and the hot crack trend of
magnesium alloy castings during solidification is reduced
greatly by good conceding capability of dry sand particles.
(4) Mould filling is performed under lower flow velocity and
laminar flow manner, which gives opportunity to produce
castings with no or less microporosity defect. Therefore the
mechanical properties of magnesium castings can be further
improved by heat-treatment. With above advantages, the EPC
process for magnesium alloys is considered as a process of
possessing great superiority and wide application prospect.
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process include pressure and flux of filling gas, decomposition characteristic and density of foam pattern,
thickness and permeability of coating, pouring temperature, vacuum degree and their combination. Most
of casting defects can be effectively avoided by choosing the suitable parameters. The success achieved
in pouring motor housing and exhaust manifold castings demonstrates the advantages of LP-EPC process
in the production of high-complicated castings with high dimension accuracy.
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However, because magnesium alloys has low thermal
capability, poor flow and filling ability, gravity EPC process
for magnesium alloys is easily to encounter cold lap or misrun
defects[10-12]. In order to solve these problems, a higher pouring
temperature (over 800) is usually required in the EPC of
magnesium alloys, which not only needs more energy
consumption during melting but also increases the oxidation
and gas absorption of magnesium melt. So it is not favorable to
cast good magnesium alloy parts.
The Huazhong University of Science and Technology (HUST)
has developed a new low- pressure expendable pattern casting
(LP-EPC) process for magnesium and aluminum alloys, which
integrates the counter-gravity low pressure into the EPC process
to suit for forming of magnesium and aluminum melts [13-15].
The new process is a desirable solution to produce magnesium
alloys with thin-wall, tighter dimensional tolerances and
complex geometries. Due to its distinct characteristics of much
better mould filling ability under the condition of gas pressure
assistance than that in the conventional EPC gravity process,
the cold lap and misrun defects could be easily overcome and
the need of relying on excessive high pouring temperature
becomes less important or even unnecessary.
1 The principle of the LP-EPC process
The principle of LP-EPC process is shown in Fig.1 [15]. A well-
compacted double layer molding box with foam pattern and
dry sand is pushed into low pressure casting machine position,
then magnesium melt is filled into mould and subsequently
solidifies under controlled pressure and vacuum. The filling
velocity of melt is affected by many factors including filling
temperature, thermal degradation of foam patterns, gas pressure
in crucible, the property of coating and the degree of vacuum.
The filling velocity (rate) of magnesium alloy melt is
determined by the decomposition of EPS pattern, the gas
pressure and flux controlled by valves, vacuum degree [16-18].
According to the Bernoulli’s equation, the flow velocity v of
melt can be expressed by the equation (1):
casting cross-sectional area A2, and the density of the molten
metal γ .
2 Influence factors
The stable filling of molten magnesium alloy into the mould is
the precondition of producing castings with high quality and
no defects. The theoretical calculation and the experimental
results indicated that the critical parameters for the casting
process include the type of the foam pattern applied, its
decomposition characteristic, density, thickness and
permeability of coating, pouring temperature, vacuum degree,
the pressure and flux of filling gas, and the combination action
of the factors above [19].
The molten metal front losses more heat in the EPC process
than that in cavity mould casting process due to foam pyrolysis.
The foam pyrolysis temperature and rate have a direct effect on
both mould filling velocity and casting integrity. The foam with
low pyrolysis temperature and high decomposing rate would
need less heat and conduce to filling mould. Contrarily, the foam
with high density would require more heat to decompose pattern
and lead to temperature being dropped greatly, and filling mould
velocity is also decreased rapidly, so it is harmful to the filling
velocity.
The coating thickness and permeability will mainly affect
pyrolysis products to be transferred and escaped. Thick coating
with low permeability will reduce the escaping rate of pyrolysis
products, increase the flowing resistance of molten metal and
extend mould filling time, which is harmful to the filling velocity
of molten metal. Contrarily, thin coating with high permeability
is beneficial to pyrolysis products escaping and metal filling.
But the coating layer can not be too thin; otherwise, the castings
are prone to form metal penetration and scab defects.
Generally, the high pouring temperature would increase foam
pyrolysis rate and filling velocity. However, excessive pouring
temperature not only aggrandizes energy consumption but also
deteriorates molten magnesium alloy oxidation and inspiration.
Moreover, excessive pouring temperature will induce more
pyrolysis products. The increasing temperature scope of
magnesium alloys melt does not need to be too big. In fact, the
pouring temperature that provides adequate heat energy is
capable to ensure both foam pyrolysis and full mould filling
completed.
The vacuum could improve the rigidity of the dry sand mould
of EPC to overcome mould expansion or collapse. Furthermore,
vacuum sucking could also increase the differential pressure of
filling, the escaped rate of the foam pyrolysis products and the
filling velocity of molten metal. But the ratio of metal
penetration and scab defects would increase as excessive
vacuum degree is used. On the other hand, if the vacuum degree
is excessively high, the molten metal of flowing front would
not move smoothly and a lot of pore defects could be formed.
Therefore, one of the critical points that we should concern is
to select the appropriate “degree” of vacuum.
The gas pressure of filling mould is the main driving force in
the LP-EPC process. Generally, the high gas pressure with large
This mould filling velocity v is governed by pressure increasing
constant       ,  foam decompounding rate    , foam
pyrolysis coefficient kq , the crucible cross-sectional area A1, the
Fig.1 The principle of the LP-EPC
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filling rate will lead to high molten metal filling velocity if foam
pyrolysis rate is sufficient. But when the foam pyrolysis rate is
low (which may be resulted from lower pouring temperature),
the molten metal filling velocity is mainly controlled by foam
pyrolysis, and the gas pressure and flux would become
secondary.
In Fig.2, the isochronal lines of molten Mg-alloy flowing front
are shown at 0.5, 0.3 and 0.2 seconds interval after molten metal
passed through the ingate of experimental castings under various
fluxes. In these tests, L-shape and rectangle shape of flat foam
pattern with 5 mm thickness were prepared.
Figure 2 (a) shows the flowing model of molten Mg-alloy
under 1 m3/h flux of filling gas in the LP-EPC process. It
indicated that metal-foam interfacial boundaries exhibited
smooth and convex shape once the flux of filling gas was less
than 3 m3/h. Too low filling rate would lead to misrun defects
or incomplete filling.
As the flux of filling gas increased, the driving force for filling
mold also increased. When the  flux was raised to 3 m3/h, the
molten metal flowed faster and the slope of isochronal line
became bigger as shown in Fig.2 (b), and the filling time was
reduced greatly, so the misrun or other pyrolysis defect was not
easy to occurr on the plate castings.
Once the flux of filling gas was too high, for example 5 m3/h,
the molten metal of flowing front would not move smoothly, as
shown in Fig.2 (c), and a lot of pore defects would be found at
the inner and top end of castings. This is not surprising, because
when the filling velocity is too high and there is not sufficient
time for the liquid polymer to be removed through the coating
layer, the pyrolysis products of the foam pattern would be pushed
ahead of the metal front, some pyrolysis products would also
be engulfed in the molt metal to form pore defects.
The reasonable matching of the gas pressure in crucible and
the vacuum degree in sand box plays an important role in the
the LP-EPC filling. It was found that the cast parts had perfect
exterior surface but many holes interior when we applied
vacuum sucking firstly, then to do mould filling. However, when
mould filling came before vacuum sucking, the cast parts would
obtain both compact internal structure and perfect exterior
surface.
3 Casting practices
Using the LP-EPC process, several castings with complex
geometry including electromotor housing and engine exhaust
manifolds were poured with AZ91D magnesium alloy
successfully. These castings have good dimensional tolerance,
smooth surface, no misrun and no cold lap defects as shown in
Fig.3. It was difficult to produce these castings by die casting
and low pressure casting, and the castings poured by the gravity
sand casting process could only produce lower dimensional
tolerance and surface quality castings.
  Fig.3 The patterns and its castings produced by the LP-EPC process
(a) Electromotor housing pattern
        and its casting
     (b) Wheel hub pattern and its casting (c) Engine exhaust manifolds pattern
      and its casting
Fig.2 Schematic diagram of the isochronal lines of molten Mg-alloy flowing front
(a)   1 m3/h       (b)   3 m3/h                                      (c)   5 m3/h
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4 Application prospects
The new LP-EPC integrates the advantages of both counter-
gravity low-pressure casting and EPC processes, offering several
competitive advantages. The new process is an excellent way
to produce magnesium alloy casting components with thin-wall
and complex geometric features due to their better mould filling
ability than conventional EPC process. The potential defects of
the castings produced under controlled atmosphere, such as cold
lap and misrun in conventional EPC process, are easily
overcome or avoided without using excessive pouring
temperature. The authors believe that the new process will be a
precision casting method with great application prospects. The
practice also shows that the LP-EPC process can produce thin-
wall aluminum alloy castings with complex geometries and high
dimensional tolerances.
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